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V* MANUFACTURE OF AURICULATE FORM FOR HEARING AID 

I* 2-32800 (A) (43) 12.2.1987 (19) JP 

»1) App!. No. 60-171797 (22) 6.8.1985 

'1) RION CO LTD (72) HIROSHI SASAKI 

il) Int. CI 4 . H04R25/02 

URPOSE: To manufacture a product of high quality in a short time by calculat- 
ing digital numeric information measuring the shape of a primary auriculate 
form picked with impression material and obtaining a secondary auriculate 
form made of plastic material with a numeric processing based upon the informa- 
tion. 

ONSTITUTION: A primary auriculate form 1 is formed, so that it is fitted for 
the external auditory meatus or the auditory meatus and the auricle of a person, 
injecting viscous and plastic liquid resin to an external ear and taking out 
after it is caked within the external ear. Following that, dimension obtained 
from a device 10 that collects three-dimensional data and on which the auricu- 
late 1 is placed and scanned is digitized and data is informed to a manufacturing 
shop by a wired or wireless transmission means 15. The data is received and 
displayed 16, and is checked and stored 17, and also, using a numerical control 
working machine 18, plastic raw material is automatically worked, the secondary 
auriculate being manufactured. Thereby, deformation or damage during the 
transportation of the primary auriculate form can be prevented and a delivery 
date being shortened. 
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3. Deteiled Description of the Invention 

- Application Field in Industry - 

This invention relates to a method for manufacturing an 
auriculate form for a hearing aid, more particulary to a method 
for producing a secondary auriculate form from a primary auriculate 
form which is determined for each individual with an impression 
( material, where the secondary auriculate form is used to obtain 

a customized hearing aid or an earplug for the hearing aid. 

- Prior Art - 

In recent years, such a hearing aid has been produced in a 
more and more miniturized size. At present, a very small hearing 
aid, i.e. so called customized hearing aid, prevails in the world. 
It includes a shell adaptable to the shape of the external 
acoustic meatus or the area surrounding it. 

In the conventional method for manufacturing the above- 
mentioned shell, the shape of the external acoustic meatus or 
the area surrounding it is determined as a primary auriculate 
form with an impression material, and then the primary mold is 
transferred to a maker via an appropriate means like mail, and 
the maker completes the manual production of a shell or earplug 
from the mother mold of the primary auriculate form. 

Such a method for manufacturing the auriculate form is also 
applied all over the world. 

- Problems to be Solved with the Invention - 

In such a method of the prior art, however, there appears 
a problem that a small error in the .shape of this shell or earplug 
can be produced, since the primary auriculate form is deformed 
during its transportation to the maker. 
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In addition, there are other problems in that the quality 
of goods and number of manufacturing steps depend on the skill o 
workers to a great extent, due to the manual work involved in 
producing the secondary auriculate form which is a standard to 
obtain the shell or earplug, and the applicable plastic material 
are considerably restricted as well. 

Accordingly, the object of this invention is to offer a 
method for manufacturing an auriculate form for a hearing aid, 
wherein the transportation of the primary auriculate form to the 
maker can be avoided, and the manual work for producing the 
secondary auriculate form can also be avoided; Thereby, it is 
made possible to produce high quality goods in a shorter period, 
and the selection of usable materials is greatly expanded. 

In this case, the secondary auriculate form is not only the 
shell or earplug for a hearing aid, but also the mother form use 
for producing the shell or earplug by means of plastic molding. 



- Means for Solving the Problems - 

In accordance with the present invention, the method for 
manufacturing an auriculate form for a hearing aid comprises the 
following steps: 

- determining a primary auriculate form of an individual with 
an impression material, 

- collecting digital numeric information on an ear by measuring 
the geometry of the primary auriculate form, and 

- producing a secondary auriculate form made of plastic material 
with numerical control processing on the basis of the digital 
numeric information. 



- Function - 

In the present invention, the digital numeric information 
on the primary auriculate form is transferred to a maker, and 
then the secondary auriculate form is produced by the maker 
by means of a machine which is controlled on the basis of the 
digital numeric information. 
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- Preferred Embodiment - 

An embodiment of an hearing aid for producing a shell for a 
hearing aid of the type customized for an individual's ear with 
a secondary auriculate form itself will be elucidated. 

In the first step, a primary auriculate form is determined 
by injecting a viscous plastic material to the auriculate area 
of an individual, so as to fit it to his external acoustic meatus 
or his helix together therewith, and then hardened therein to 
obtain primary auriculate form 1, as shown in Fig. 3. 
This method is conventionally adopted in a hospital or a shop 
for hearing aids. 

Primary auriculate form 1 includes a projection la corres- 
ponding to the external acoustic meatus and a swell lb corres- 
ponding to the helix. 

In the second step, the primary auriculate form is measured 
and then the measured values are transformed to digital numeric 
information. This procedure can be carried out advantageously 
by utilizing the technique which the present applicant has already 
provided (Application Number of Japanese Patent Sho-60- 1 1 1 560) . 
The primary auriculate form 1 is positioned to the cartesian 
coordinate system and each position of the primary auriculate 
form is determined as a set of coordinates, and then the values 
determined are transformed to digital numeric information. 
This method is detailed, referring to Fig, 2. In data collecting 
apparatus 10, length determining means 11A, 11B and 11C determine 
the respective length of perpendiculars from the point of the 
primary auriculate form 1 to the respective coordinate planes. 
Scan-detecting means 12A, 1 2B and 12C move the respective length 
determining means 11A, 11B and 11C in the respective directions 
parallel to the corresponding coordinate planes, thereby deter- 
mining the foot of each of the respective perpendiculars of the 
point, that is the coordinate of the point of the primary 
auriculate form. Coordinate specifying means 13 provides a 
predetermined range of the position and length to be scanned in 
the respective length detecting means 11A, 11B and 11C. 
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The coordinate data of each point in the primary auriculate 
form are transferred to resultant data processing means 14, thereby 
processing a format necessary for producing the secondary auriculate 
form so that the data are transformed to digital numeric information 

Data collecting means 10 can be installed at shops for hearing 
aids or other places. Digital numeric information obtained therein 
are supplied to display means 16 in the maker via an appropriate 
transmission means, such as a telephone network. Display means 
16 provides a graphic display of the transmitted digital numeric 
information by r e- t r a ns f orm i ng it to the primary auriculate form, 
thereby making it possible to carry out pre-processes of manufac- 
turing, e.g., inspection of mistakes or errors in the information, 
the determination of trimming the shell by superimposing parts 
integrated in the shell onto the displayed information and so on. 

Signals processed in display means 16 are transferred to 
storing means 17, and some parts of the digital numeric infor- 
mation are stored therein, and also further transferred to 
numerical control processing machine 18. A secondary auriculate 
form corresponding to the primary auriculate form , e.g. , the 
shell of a hearing aid of the type customized for the individual's 
ear, can be manufactured by automatically processing a plastic 
material in numeric control processing machine 18. 

As a means for transforming the primary auriculate form to 
digital numeric information, a known apparatus for producing a 
model from an original sculpture can be used, if necessary. 

A wireless communication network can also be used as trans- 
mission means 15. In such a transmission means, the time necessary 
for transmitting the disital numerical information of a primary 
auriculater form to a maker is greatly reduced, so that a rapid 
delivery of goods to the user can be realized. This is particular- 
ly effective in the case of a long distance between the maker and 
the place where the primary auriculate form is collected. Since 
the time necessary for the transmission of information can be 
reduced even between nations, it is possible to realize a world- 
wide network of supplying goods of an appropriate number of orders 
can be obtained and if the necessary cost of delivery, for air 
cargo, can be taken into account. 
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Numerical control processing machine 18 in the above mentioned 
embodiment is a machine preferably used to- produce a single second 
auriculate form of an individual. Such a machine can be selected 
in an adequate way among those suitable for mass production, 
so called NC machines. 

Since the secondary auriculate form can be processed auto- 
matically with the aid of numeric control, the result of the 
finished product does not depend on the skill of the worker. 
In the conventional method, there is a difficulty in high 
precision-production of a secondary auriculate form in accordance 
with user's order, in which case the adjustment of the shell size 
is carried out with the aid of the thickness of paint film 
which is applied to the inner surface of a plaster. ( In accordance 
with the present invention, however, a high precision production 
in conjunction with the user's order is possible. The control 
of the size can be achieved with greater accuracy by introducing 
appropriate correcting factors to digital numeric information. 
The rigidity of goods can also correspond to the user's requirement. 

Furthermore, the expansion of the selective range in the 
material for the secondary auriculate form provides a high quality 
secondary auriculate form, since it can be produced with automatic 
mechanical processing. 

In the above embodiment, it is shown that the secondary 
auriculate form is used as a shell for hearing aid. In accordance 
with the present invention, however, the secondary auriculate form 
can also be used as an earplug for a hearing aid, and further as a 
mother mold for producing a shell or earplug by means of the 
plastic molding, as demonstrated in Japanese Patent Application 
No. Sho-60-137669. 

- Advantage of the Invention - 

As can be seen from the above description, the present 
invention successfully provides high quality products in a 
significantly reduced production rate without both the trans- 
portation of the primary auriculate form and manual process of the 
secondary auriculate form, since the secondary auriculate form can 
be produced in the NC process by utilizing digital numeric 
information which is obtained from the geometrical measurement 
of the primary auriculate form. 
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Application No.: Sho-60- 1 7 1 797 

Date of Filing: August 6, 1985 

Applicant: RION CO LTD 

Title of the Invention: 

"Method for Manufacturing Auriculate Form 
for Hearing Aid" 

Claims 



1. A method for manufacturing an auriculate form for a hearing 
aid, wberein a primary auriculate form is determined with an 
impresson material, and digital numerical information on the 
ear is collected by measuring the geometry of the primary 
auriculate form, and thus a secondary auriculate form made of 
plastik material is produced with numerical control processing 
on the basis of the digital numerical information. 



2. A manufactuing method defined 
numerical information can be t 
ssing the secondary auriculate 
wo r k . 



in claim 1, wherein the digital 
ransmitted to a shop for proce- 
form via a communication net 



A manufacturing method defined in claim 1, wherein the secondary 
auriculate form is an earplug or a shell of the hearing aid. 



A manufacturing method defined in claim 1, wherein the secondary 
auriculate form is a mother mold for producing an earplug or 
a shell of the hearing aid by the plastic molding process. 

A manufacturing method defined in claim 3 or 4, wherein the 
trimming of the shell is determined by superimposing the 
shell and the shape of parts integrated in the shell with the 
graphic display, before the numerical control processing. 
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Figure Caption and Symbols Used 



Fig. 1 Block diagram of the manufacturing apparatus 

Fig. 2 Block diagram of data collecting apparatus 

Fig. 3 Front view of the primary auriculate form 

I Primary auriculate form 

la Projecting portion for external acoustic meatus 

lb Expanding portion for helix 

10 Data collecting apparatus 

II A - C Length detecting means 

12 A - C Scan-deflecting means 

13 Coordinate specifying means 

14 Resultant data processing means 

15 Transmission means 

16 Display means 

17 Storing means 

18 Numerical control processing machine 
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